



After describing the development of a unique flora and fauna, this paper will review some of 
the measures available in Western Australia for conservation and protection of flora and fauna 
in the internationally recognised south west Australian biological hotspot. Legislation and a 
number of conservation measures used to protect flora and fauna are reviewed with a focus 
on the use of conservation covenants on private land. The impact of climate change on native 
vegetation is also introduced to raise awareness of the future perils associated with conserving 
native vegetation. The opportunity to engage with eco- and geo-tourists to increase awareness 
and conservation are also briefly explored. 
 
Development of a Biodiversity Hotspot 
Western Australia is a very old island continent in terms of Earth’s evolution. According to Sig-
nor (1990) the earth is around 4.6 billion years. In Western Australia (WA) zircon crystals have 
been carbon dated at more than 4 billion years (Menneken et al, 2007). Stromatolites are rec-
ognised as some of the earliest known life on Earth with the oldest forms around 3.5 billion 
years (Walter, 1983 in Konishi et al 2001:p39). Stromatolites give an indication of the geologic 
age of Australia and WA in particular. Several colonies of stromatolites have been identified in 
WA. Shark Bay Stromatolites are aged about 2-3 thousand years and the Lake Clifton popula-
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tion is dated around 2 thousand years (Moore and Burns, 1994 in Luu, Mitchell and Blyth, 
2006) forming after the lake was separated from the sea at between 4,670 and 3,890 years 
(Coshell & Rosen, 1994 in Konishi et al 2001 p40). 
 
Age and isolation have lead to unique flora and fauna evolving over millennia. Monroe (2011), 
in researching the life of the continent of Australia, noted “Australia is different and even 
unique in a number of ways, both in its geology and its flora and fauna. The evolution of life in 
Australia was also influenced to a large extent by the erratic climate and the soils that are im-
poverished like nowhere else”. The result is a floristically diverse triangular bioregion across 
the south west of WA reaching from Shark Bay (820kms north of Perth) to Esperance (720kms 
south east of Perth). Bioregions are classifications established by Conservation International 
(2007) and recognised by IUCN (2005) to internationally recognise these unique places. The 
south west of WA is one on 34 International biodiversity hotspots. (Environmental Protection 
Authority, 2007).  
Figure 1: Australia’s International south west biodiversity Hotspot 
 
SOURCE: Conservation International 
Nationally the south west has 4 Australian biodiversity hotspots within it (See Figure 2 for Na-
tional Hotspots 8-11) (Environmental Protection Authority, 2007). The recognition of hotspots 
by the Australian federal government also reflects national priorities for conservation pro-
grams. 
  
Figure 2: Distribution of national biodiversity hotspots in Australia. 
 
SOURCE: http://www.environment.gov.au/biodiversity/hotspots/national-hotspots.html 
NOTES: Hotspot 8 is the Fitzgerald River Ravensthorpe region, 9 is the Busselton Augusta re-
gion, 10 is the Central and Eastern Avon Wheatbelt region and 11 is the Mount Lesueur Eneab-
ba region. Each region has unique floristic attributes. 
According to the state Department of Environment and Conservation (DEC) (2010 p3), “West-
ern Australia’s vascular flora now comprises 13,430 species, subspecies and varieties.” In 2007 
the Environmental Protection Authority reported that WA had “362 threatened plants, 199 
threatened animals and 69 threatened ecological communities” (SOE, 2007, web).  
Protection Measures 
Within WA, legislation provides a range of protective measures including environmental pro-
tection, establishment of conservation reserves of state-owned land and protective measures 
for privately owned land. 
In 2006 (DEC) was formed through the merger of the Environmental Protection Authority and 
the Department of Conservation and Land Management. This brought the management of the 
Environmental Protection (EP) Act (1986) and the Conservation and Land Management (CALM) 
Act (1984) and a number of associated Acts under the one agency which is now responsible for 
conservation, protection, sustainable use and enjoyment of Western Australia’s natural envi-
ronment (DEC, 2010). DEC now manages over 27 million hectares of state controlled land such 
as national parks and nature reserves and waters for conservation and enjoyment purposes. 
Privately owned land requires a different level of protection and while it is covered against 
clearing and other forms of degradation under the EP Act another measure is the use of volun-
tary conservation covenants. These legal mechanisms are derived through several acts of par-
liament including the CALM Act 1984, Soil and Land Conservation Act (1945) and the National 
Trust Act (1964). Landowners invite one of the three agencies to develop and lodge on their 
land title a conservation covenant for the ongoing protection of their bushland. 
In Australia the Torrens land system was adopted after being introduced by Sir Robert Torrens 
in South Australia in 1858 (Low, 2009, p205-206). The system was subsequently adopted by 
state governments across Australia. The Torrens system provides a guarantee of land title reg-
istration which is managed by the government (Land and Property Division, 2011, para9). Con-
servation covenants are registered on the title of the land in perpetuity to record and ensure 
the current owner’s wishes for conservation of the land are respected by future title owners. 
In Western Australia, DEC, DAF and NTWA have approximately 236,255 hectares of land under 
management with land title holders. DEC and NTWA covenants are restrictive and outline the 
activities that cannot be undertaken as they would impact on the values of the conservation 
attributes being protected. These voluntary restrictive conservation covenants are recognised 
by the Australian Federal Government and may attract tax deductibility where the value of the 
land is diminished by the attachment of the covenant. The willingness of title holders to apply 
conservation covenants on their land titles to protect remnant vegetation is shown through 
DEC’s Nature Conservation Covenant Program entering into covenants in perpetuity on 21 land 
titles, which protected an additional 853 hectares of native vegetation during the 2010-2011 
reporting year. (DEC, 2010). Table 1 shows the distribution of covenants across the three agen-
cies. The larger area under the DAF is a result of imposed covenants under the Soil and Land 
Conservation Act which sets out specific (positive) land recovery actions where land has been 
degraded through agricultural use, as well as voluntary conservation covenants (DAF, 2011). 
Table 1: Distribution of conservation covenants across the agencies. 
Agency Covenants Area (Hectares) Comment 
DEC 126 10,255  
DAF 1797 ~200,000 Includes land degradation 
recovery program require-
ments. 
NTWA 150+ 16,000 Rounded figures used in An-
nual Report 
SOURCE: National Trust of Western Australia (2010); DAF Annual Report (2010) 
The use of voluntary conservation covenants represents a positive community lead initiative 
for conserving and protecting remnant vegetation where otherwise the vegetation might be-
come degraded through ongoing stock and pest grazing pressures. Each of the agencies pro-
vides education and support to encourage landowners to better manage their protected areas. 
This land management knowledge can also be transferred to other vegetation remnants re-
maining on the properties that are not covered by a conservation covenant. 
The Threat of Climate Change 
Notwithstanding any of the foregoing conservation and protection measures, Western Austral-
ia’s vegetation is under threat from climate change. Over the past 40 years the annual rainfall 
has declined around 10 percent (IOCI, 2005). Figure 3 shows the rate of annual rainfall decline 
with a marked decline occurring in the early 1970s and a further decline during the early 
2000s. 
Figure 3: May - July rainfall (mm) totals averaged over the south-west of Western Australia
 
SOURCE: IOCI, 2005 
While the decline in rainfall has caused a notable impact on water supplies for the human 
population, native vegetation has also started to express signs of stress. Eucalyptus tree spe-
cies such as Tuart (E. gomphocephala) and jarrah (E. marginata) have been dying individually 
or in patches across the south west. Tuart is a species restricted to the limestone soil types of 
the Swan Coastal Plain. Since the 1990s there has been a noticeable decline in the health of 
tuart trees. There are a number of influences on its decline including land clearing, loss of un-
derstorey from grazing, fungal and insect attack.  
Barber and Hardy (2006, p1), in relation to their research into Tuart decline, state “most of 
these tree declines appear to be due to complex interactions of biotic and abiotic factors, with 
no single cause. These include: (i) habitat loss and fragmentation, (ii) changes in land manage-
ment, e.g. fire management, forestry practices, (iii) changes in hydrology, (iv) pests and patho-
gens and (v) climate change.” Barber and Hardy (2006) also indicate that the ongoing decline in 
rainfall appears to be also having an impact making the trees more susceptible to other forms 
of attack. Jarrah, a unique species restricted to lateritic soils of the darling Escarpment of 
Western Australia, is another species facing significant loss through the decline in rainfall. 
While this is a highly commercial species used as a timber export and fabrication product only 
recently has detailed research been initiated into its sudden collapse. Large areas across the 
northern extent of the jarrah forest have expressed drought symptoms in recent times. Figure 
4 shows an example of the deaths of forests, mostly located on shallow soils near granite out-
crops. 
Figure 4: Jarrah forest deaths over the Darling Escarpment south east from Perth. 
 
SOURCE: PerthNow. Picture: Giles Hardy and George Matusick 
The impacts of climate change are beginning to express themselves in a way that governments 
and land managers must take notice. 
Role for Ecotourism and Geotourism 
Ecotourism as a form of low impact nature-based tourism has developed in participation from 
the late 1980s. Participants seek a nature based experience learning about cultural and natural 
values while contributing to conservation of the place or places they visit. Ecotourism provides 
a more holistic approach to raising understanding about the environment through its aims of 
creating a learning experience for participants who interact with different cultures.  
Geotourism is a relatively new tourism experience where participants learn about the very 
foundation of the earth and its many exciting forms. Geotourism provides an avenue for tour-
ists to understand the history of the earth, its processes and evolutions. Both forms of low im-
pact tourism activities serve as a means for increasing awareness about the earth’s environ-
ment and the challenges it faces. It is an opportunity through ecotourism and geotourism to 
increase knowledge and understanding so tourists can make decisions and take actions that 
will lead to improved conservation of resources for future generations.  
According to Wall (1997 p483), “change is desired by most of the players involved in Ecotour-
ism”. Page and Dowling (2002) describe ecotourism participants as environmentally aware, 
seeking authenticity and knowledge with meaningful experiences, sensitive to local cultures 
and having disposable income that enables them to contribute through research (time) or do-
nations. Both ecotourism and geotourism are increasing in their reach to new tourists who en-
gage as either full time or add on components of their travel times. 
The level of interest shown in local cultures and the environment provides a solid base for en-




The conservation and protection of Western Australia’s unique and internationally recognised 
flora and fauna is an imperative. The south west biodiversity hotspot in Australia is in danger 
of collapse through climate change. While there are legal mechanisms in place to provide for 
their protection environmental factors are arising that override these good intentions. The im-
plications of climate change, having expressed itself in such a dramatic manner, have created 
awareness in the minds of researchers and governments alike however further research is re-
quired to address climate change challenges.  
 
Opportunities exist to create awareness and influence communities and tourists. Newly 
emerging alternate forms of tourism such as ecotourism and geotourism present avenues to 
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